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Summary of experimental results 1984 
G. Gintzburger 
Annual Medicago spp. for W.A. Rangelands 
Selection and establishment techniques 
1) Exp 84KG1 (File 4833EX) : Annual Medicago spp, for W.A. 
Rangeland . Ecotype testing with seeds sown (Woolibar 
Station) 
2) Exp 84KG2 (File 4834EX) : Pod seeding of annual Medics and 
response to phosphate fertilisation (I). (Woolibar Station). 
I 
3) Exp 84KG3 (File 4835EX) : Serena Medics on Goldfield 
Rangeland - Pod seeding and pitting (Jeedamya Station) . I 
4) Exp 84KG4 (File 4836EX) : Pod seeding of annual Medics and 
response to phosphate fertilisation (II). (Woolibar Station) . 
5) Exp 84CA1 (File 4837EX) : Establishment and survival of 
annual Medics - Pod seeding on W.A. rangelands simulating 
aerial seeding ( Quobba Station ) . 
6) Exp 84CA2 (File 4838EX) : Annual Medicago spp. for W.A. 
rangeland - Ecotypes testing with seed sown (Hamelin Station). 
7) Exp 84KG13 - Assessment of vegetable matter contamination 
problems in greasy wool from pod samples of annual Medicago 
spp . 
I 
1 - ECOTYPE TESTING AND ESTABLISHMENT TECHNIQUE 
1.1 
SEEDS CONVENTIONNALY SOWN OR IN PITS 
Background 
In 1983. preliminary testing of annual Medicago 
spp. on W.A. rangeland with alkaline soils and receiving 
predominantly winter rainfall highlighted two points : 
a) early flowering annual medics are capable of producing 
viable seeds in very limiting conditions ( 100 mm of rain 
during the growing season and up to 16 days of frost at 
ground level in 1983 at Kalgoorlie), 
b) pitting technique improve pod production when compared to 
conventionnal seeding . 
The 1984 experiments 
confirm these points 
84KG1 . 84CA2 ) were developped to 
Eighty of the 1983 best performing Medics including six 
Australian cultivars ( Circle Valley. Serena. Cyprus. Ghor. 
Swani, Harbinger ) were being tested in 1984 . using a 
conventionnal and a pitting seeding technique . 
Experiment No and Title : 
84KG1 (File 4833EX) : Annual Medicago spp. for W.A. 
Rangeland . Ecotype testing with seeds sown (Woolibar 
Station) 
Location Woolibar Station ( 40 Km South of Kalgoorlie ) 
Holding paddock near Dam No 1 . 
The experimental site is fenced with sheep proof 
fences . 
Soil type . vegetation and land Use : 
Sandy loam. pH(1+5)H20 = 8.5. CaC03 = 8.9%. Organic C (W/B) = 
1.02%. N(total) = 0.090% . P extracted in 0.5 NaHC03 = 6 ppm. 
K (extracted in 0.5) NaHco3 = 710 ppm - Soil deficicent in N and 
p. 
Overgrazed site . Perennial vegetation cover of about 1% 
on degraded Bluebush ( Maireana sedifolia) country . 
- 1-
Seeding : 
100 seeds/m per ecotypes with two replicates either in pit or 
with conventionnal seeding . All seeds scarified and 
innoculated with a mixture of CC169, NA2250. U45. LAC group 
and lime pelleted . 
Seeds slightly covered with soil after fertilisation 
with 1.8 g of single super phosphate per pit or on flat . 
Flat seeding <= Conventionnal seeding ) after light top soil 
scarification (1cm deep) simulating a Tyne drill effect . 
Pits dug mechanically with Single disc pitting and seeding 
machine (Gintzburger & Skinner. The Australian 
Rangeland Journal . 1985) 
Each pit is 100 cm long, 16-18 cm wide and 6-9 cm deep . 
and can hold 5-8 liters of rainwater . Gap between two pits 
or flat is approximatly 110 cm . Distance between two lines 
of pits or flat is about 170 cm . 
Sowing date : 1 May 1984 
Results and comments 
The season commenced early March and was exceptionnaly good 
throughout the 1984 winter . The rainfall distribution 
at Kalgoorlie Airport is presented in Table 1.1 . 
Table 1.1 Rainfall distribution at Kalgoorlie Airport. 
Month March Apr May Jun Jul Aug Sept Oct Nov 
Total 
Rainfall 
Dec 
(mm) 79.8 14. 6 30.0 4.6 49.4 12.6 43.8 40.0 3.6 7.2 
Rainy days 7 2 8 3 13 10 7 3 3 
Rainy days 
with >=10mm 4 1 1 0 2 0 2 1 0 
From seeding early May until! harvest time early December. 
Kalgoorlie received 184 mm . We assume that the experimental 
site at Woolibar received a similar amount of rain . 
The 1984 season growing season was milder than the 1983 
winter . In June. July, August . ten occurences of frost 
at ground level were recorded with minimum minimorum of 
-2.0 c. 
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1.1.1 ) Effect of pits compared to conventional seeding at 
Woolibar (1984 Season) . 
The mean ratio of measurement or rating obtained in pits 
or on "flat'' was calculated for 8 variables and 3 derived 
variables . 
We assumed that this ratio can be : 
- equal or not different to 1 . It means that there is no 
significant difference between the two seeding techniques. 
significantly different from 1 
* and either greater than 1 . It means that Pit seeding is more 
efficient on a specific variable when compared to a conventional 
seeding, 
* or smaller than 1 . In this case , it means that pit seeding is 
less efficient on a specific variable when compared to a 
conventionnal seeding technique . 
Results are presented in Table 1.1.1 . 
Table 1.1.1 
Variable 
- Seedling/m 
- Flowering 
- Vigour July 
- Vigour Aug. 
- Vigour Sep. 
- Regrowth 
rating 
- Pod nbr/m 
- Pod wgt/m 
Ratio Pit versus Flat seeding 
Woolibar Experiment 1984 . 
Mean SE df T. test 
ratio 
Pit/Flat 
1.086 0.035 78 2.4686 
0.921 0.009 43 7.9293 
2.059 0.078 78 13.5409 
1. 9 45 0.074 78 12.7821 
2.310 0.148 77 8.8527 
1.672 0.149 78 4.4890 
2.442 0.283 77 5.0875 
3.621 0.496 77 7.2911 
Derived variables 
- nbr of pod/ 
seedling 2.415 0.344 77 4.1160 
- Pod wgt/ 
seedling 3.557 0.560 77 4.5645 
- Average pod 
weight 1 . 3 21 0.055 71 5.7838 
Different 
from 1 
* 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
*** 
As conclusion. pit seeding improved significantly seedling 
establishment, plant vigour. p-0d set and weight when compared to 
conventional seeding . Also . plants growing in pits flowered 
earlier than the one growing on flats . This result confirms earlier 
laboratory work from Clarkson and Russel (1976) on water stress 
on flowering of annual Medics . 
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1.1.2 Selection of ecotypes for the Kalgoorlie region 
Nine variables were taken into consideration to rank the 
80 ecotypes tested . The nine variables are : 
- number of seedlings I pit or flat from 100 scarified innoculated 
seeds, established one month after first rain. 
number of days to first flowering after first rain. 
- vigour rating in July 
- vigour rating in August 
- vigour rating in September ( end of the season) 
- total number of pods harvested in a pit or on flat. 
- total weight of pods havested in a pit or on flat. 
and 2 derived variables : 
- number of pods produced per seedling, I 
- pod weight produced per seedling . 
Measurements or rating were made on two replicates per pit or 
flat seeding treatment . 
A multivariate ranking procedure developped in collaboration 
with M. D'Antuono ( Biometric Branch. PRD) and 
the standard error of the differences of the mean of each 
variable was used to discriminate between ecotypes . 
Results are presented in Tables 1.1.2.1 (Pit treatment) and 
1.1.2.1 ( Flat treatment) . The identity of the annual Medics 
tested in 1984 is shown in Table 1.1.2.3 . 
In both treatment . Cv. GHOR appears to performe well along with 
Medicago tornata ( LIB 52.2. LIB 51.1. LIB 58.1. LIB 17.1) . 
LIB 60.1 ( M. tornata rugulosa) . LIB3103.2 (M. littoralis lit 
toralis) . LIB1484.1 and LIB1485.5 (M. tornata rugulosa) . 
performed as well as in 1983. LIB3095.1 (Hybrid LitxTrunc) 
and LIB 62.3 which grew well in 1983 . performed poorly in 1984. 
As in 1983. Harbinger and Circle Valley flowered late. Both 
cultivars are unsuitable for the Kalgoorlie region . 
Cv. Cyprus and Cv. Serena rank amongst the best performers. 
As Cv. Cyprus has been a long standing survivor in the Kalgoorlie 
environment. we assume that our ranking system is valid . 
Results presented in Table 1.1.2.1 and 1.1.2.2 will be improved 
when total number of seeds produced. soft viable seeds. hard 
viable seeds are available and processed . 
Pods collected at Woolibar are now treated in a 15-60 C 
daily fluctuating temperature to simulate the effect of the 
summer on hardseededness breakdown. 
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TABLE 1.1.2.1 1 RAN<ING OF THE 80 ECOTYPES GROWING IN PITS AT WOOLIBAR STATION - C KALGOORl.IE l - 198't SEASON • 
DATA ANALYSED WITH "SEL.LSD" PROGRA1111E CBIOIETRICS. PRO> WITH MEAN OF 2 REPLICATES ON 80 ANNUAL MEDICS ECOTYPES 
REFERENCE ECOTYPE uwd 1 s r:N, GHOR , 
OISCRl"INANT VALUE USED Q STANDARD ERROR OF THE DIFFERENCE OF THE 11EAN CSEDl 
VARIABLES ANALYSED ARE 1 
1 - SEEDLING I PIT <or/meter> • SEO • 12.5 
2 - IM18ER OF DAYS TO FIRST FLOWERING , SEO • 4. 7 Cdanl 
3 - VIGOUR RATING ON JULY 17, 1984 <SCALE 0-9> • SEO • 0.9 
4 - VIGOUR RATING ON AUGUST 17, 1984 <SCALE 0-9) • SED • 0.9 
5 - VIGOUR RATING ON SEPT~ER 20, 1984 <SCALE 0-9l • SED • 1.4 
6 - NIJl'l8ER OF PODS PRODUCED PER PIT • SEO • 44.9 <Pods> 
7 - POD WEIGHT (1119) PER PIT , SEO • 1119 Cm9l 
8 - AVERAGE NBR OF <POD I SEEDLING) IN PIT • SEO • o. 7 (Pod) 
9 - AVERAGE <POD WEIGHT I SEEDLING> IN PIT • SEO • 17 Cmgl 
REVERSE RAN<ING FOR VARIABLE 2 C nullber o t days to first tlowerin9l .................................................................................. 
Total 
score 
& 
ACTUAL DATA 
tor 
REFLINE ran~ VARIABLES 
2 3 4 5 6 7 8 9 
GHOR 11ED INA 46 58.00 79.00 6,00 7.50 8.00 ~.00 5738.50 0.88 91.13 
I 
LIB 52.2 46 65.50 67.50 4.00 5.50 7.00 231.50 2565.50 3.53 39.18 
LIB 53.1 43 63.00 77.50 4.50 6.00 6.50 168.50 2581.00 2.69 40.81 
LIB 51.1 42 53.50 82.00 4.00 5.00 8.00 105.00 1638.00 2.11 33.26 
LIB 58.1 40 50.50 68,50 3.50 5.00 5.50 61.50 706.00 1.23 14.10 
LIBJ10J,2 40 72.50 91.50 2.50 4.00 5.50 187 .50 2529.50 2.83 38.26 
LIB 60.1 39 59.50 78.50 4.00 5.50 5.00 62.00 936.50 0.92 13.87 
LIB 553.1 39 59.00 85.00 4.50 6.00 7.50 55.50 928.50 0.93 15.52 
LIB 965.2 39 63.50 102.00 2.50 4.50 7.50 88.50 3751.50 1.40 59.52 
llA4986.01 39 59.00 82.00 3.50 4.50 5.50 57. 50 1399. 00 0.92 22.40 
CYPRUS MEDINA 38 62.00 102.50 4.00 4.00 7.50 42.00 25~.50 0.68 40.94 
LIB 11.1 J8 53.50 88.00 3.50 5.00 5.50 87.50 1429.00 1.55 25.33 
LIB 1JJ.1 38 57.50 88.00 4.50 5.00 5.50 42.00 674.50 o. 75 12.03 
LIB1484.1 38 38.00 69.00 3.00 3.50 4.00 88.00 999.50 2.32 26.JO 
LIB1485.5 38 60.00 84.50 3.50 5.50 4.50 64,00 811.00 1.02 12.80 
LIBJ099.1 38 53.00 82.00 2.50 4.50 5.00 48.50 1503.00 0.91 29.88 
S.HIRA F22 38 54.50 91.50 3.50 4.50 5.00 40.50 355.00 o. 75 6.57 
SA15905. 7 J8 blt.50 97.15 2.50 3.50 6.00 101.50 3487 .50 1.45 49.39 
SERENA MEDINA 38 59.00 85.50 3.50 4.50 6.00 79.00 1487.50 1.40 26.60 
LIB 52.1 37 56.50 79.50 4.50 '5.00 4.50 14.00 173.00 0.25 3.08 
LIB 56.1 37 53.00 82.00 3.50 4.50 3.50 35.50 435.00 0.67 8.15 
SA15905.9 37 69.50 93.50 2.00 4.00 6.50 61.00 3026.00 0.82 40.46 
SWANI 11EDINA 37 40.00 88.00 3.00 4.00 6.00 143.50 1353.00 3.47 32.75 
LIB 10.1 36 73.'50 87.00 3.00 3.50 3.50 88. 50 1606. 00 1.32 24.05 
LIB 253.5 36 71.00 99.00 3.00 3.00 5.00 63.50 1730.50 0.98 27.13 
LIB1485.6 36 67.00 100.85 4.00 3.50 '5.50 47 .oo 2270.00 0.70 33. 70 
LIB1'°4.5 36 72.00 94.00 2.50 3.50 5.50 57.00 2040.00 0.82 29.41 
LIBJ085.4 36 66.00 85.50 2.00 3.50 4.50 70.00 1597.00 1.05 23.97 
LIB3087.2 36 55.00 88.00 2.00 3.50 4.00 42.50 853.00 a.BJ 16.60 
LIBJ097.3 36 59.00 93.00 2.00 3.50 5.00 52.50 1695.50 0.85 27.43 
LIB 17.1A ~ 49.50 98.00 4.00 3.50 4.50 25.00 309.50 0.53 6.55 
LIB 52.2A 35 57.00 92.00 3.50 4.00 5.00 24.50 240.00 0.37 3.62 
LIB 775.4 35 54.00 99.00 3.00 3.00 4.00 59,00 1507.50 1.10 28.20 
LIB 793.4 35 65.00 94.50 3.50 4.00 4.00 34.50 510.50 o.52 7.64 
LIB1259,1A 35 55.50 99.00 2.00 3.00 4.50 51.00 1579.50 0.93 29.49 
LIB1562.1 35 60.50 104.15 3.00 3.00 6.00 42.00 3061.00 0.62 44.37 
LIB 793,2 34 58.~lO 88.00 4.00 3.50 3.50 11.50 249.00 0.21 4.50 
LIB149J.4 34 59.00 98.00 2.50 3.00 4.50 27.00 656.50 0.43 10.66 
LIBJ062.2 34 58.50 85.50 3.00 3.50 3.50 19.50 636.50 0.33 10.67 
LIBJ082.1 34 16.00 88.50 1.50 3.50 4.00 21.50 667 .oo 1.40 44.17 
LIB3084.2 34 46.50 94.00 2.00 2.50 4.00 61.50 1222.50 1.39 28.42 
LIB3085. 7 34 54.00 88.00 2.50 3.00 2.50 24.50 498.50 o.53 10.l!'t 
I 
SA15905.8 34 61.50 92.50 2.50 4.00 3.00 34.00 529.50 0.55 8.~ 
LIB 3.1 33 36.50 100.15 2.50 3.50 3.00 31.50 237 .oo 0.95 7.19 
LIB 51.2 33 44.50 89.00 1.50 3.50 3.50 77.50 705.50 1.58 14.32 
LIB 788.2 33 58.50 98.50 2.50 3.50 3.50 35.00 1150.00 0.60 19.75 
LIBJ095.1 JJ 39.00 91.50 1.00 2.50 4.00 36.00 807 .oo 0.91 20.54 
WA4946.01 JJ 74.00 96.00 4.00 4.00 5.50 3.00 37.50 0.04 0.49 
WA4991 JJ 56.00 102.00 3.00 3.00 4.50 19.50 299.00 0.32 4.95 
ZUARA 5 JJ 45.50 96.00 2.50 3.50 5.50 19.00 368.50 0.40 7. 76 
LIB 754.1 32 70.00 102.15 2.50 2.50 4.00 12.50 379.00 0.18 5.36 
LIB1463.3 32 55.50 101.50 1.50 2.00 4.50 39.00 384.50 0.66 7.16 
LIB3061.2 32 44.50 89.00 1.50 2.50 3.50 32.00 655.50 0.72 15.17 
LIBJ082. 7 32 41.00 93.50 2.00 3.50 3.50 20.00 398.00 0.50 9.70 
LIB3087.1 32 21.50 90.00 1.50 1.50 3.00 38.50 869.50 1.58 33.28 
LIB 62.3 31 42.00 100.00 1.00 2.50 3.00 72.50 1141.50 1. 71 26.89 
LIB 94.2 31 44.00 100.50 1.00 2.50 2.00 37.00 486.00 o.86 11.37 
LIB 256.1 31 68.50 103.50 1.50 2.50 5.00 32.50 1131.00 0.45 16.01 
LIB1504.3 31 63.50 101.00 1.50 2.00 3.00 25.00 683.00 0.43 12.29 
LIB1515.1 31 54.00 103.00 2.00 2.00 3.00 JJ.50 559.50 0.64 10.74 
LIB1525.4 31 32.00 101.50 1.50 1.50 3.00 42.50 614.50 1.26 18.35 
LIBJ060.1 31 49.50 105.15 1.00 1.00 3.50 40.50 517.50 0.82 10.41 
LIB3100.2 31 46.50 97.50 1.50 2.50 2.50 19.50 364.50 0.41 7.78 
SA15905.5 31 51.50 96.85 1.50 2.50 3.50 13.00 323.00 0.34 8.89 
LIB 3.1A 30 44.50 100.50 2.00 3.00 3.00 11.50 71.50 0.30 1.88 
LIB 577.1 30 56.50 106.15 2.00 2.00 2.50 12.00 274.00 0.21 4.93 
LIB149J.3 JO 28.50 100.00 1.00 1.50 2.50 15.50 316.50 0.61 14.00 
WA4816 30 70.00 100.85 3.50 3.50 1.00 10.00 76.00 0.16 1.23 
WA4980 30 69.50 102.85 J.50 3.50 3.00 9.50 102.50 0,14 1.47 
LIB1406.8 25 36.00 103.15 1.50 1.50 1.00 6.50 119.IJO 0.14 2.38 
CIRCLE VALLEY * 47.50 * 3.00 2.50 J.00 22.00 436.50 0.46 9.02 DZA3165.2 * 42.00 • 2.00 3.00 4.50 50.50 1329.00 1.33 35.69 OZA3167 .1 * 54.00 • 3.50 3.50 4.50 18.00 654.50 0.32 11.83 DZA3169.2 * 67.00 * 1.50 2.00 3.00 20.00 581.00 0.31 8.96 HARBINGER ~DINA * 37.00 • 2.00 3.00 J.50 11.00 271.00 0.32 7.97 LIB 122.1 * 63.00 * 2.00 1.50 3.50 84.50 903.00 1.54 16.42 LIB 143.2A * 50.50 * 4.00 3.00 4.50 15.00 542.00 0.31 11.09 LIB 255.1 * 53.00 * 1.50 2.50 4.50 56.00 1453.50 1.20 31.60 LIB 276.2 • 66.50 * 2.00 1.50 2.00 26.50 772.00 0.35 10.13 LIB 774.1 * 61.00 * 3.00 3.00 4.50 39.00 1853.50 0.64 30.09 
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TABLE 1.1.2.2 1 RANKING OF TI£ 80 ECOTYPES GROWING ON FLATS AT WOOLIBAR STATION - ( KALGOORLIE > - 1984 SEASON , 
DATA ANALYSED WITH "Sa.LSD" PROGRA1111E <BIOllETRICS, PRD> WITH llEAN OF 2 REPLICATES ON 80 ANNUAL 11EDICS ECOTYPES 
REFERENCE ECOTYPE uud Is f:o/, GHOR , 
DISCRI"INANT VALUE USED m STANDARD ERROR OF THE DIFFERENCE OF THE 11EAN <SED> 
VARIABLES ANALYSED ARE 1 
1 - SEEDLING I PIT <or/918terl • SED • 12.9 
2 - NIJl1BER OF DAYS TO FIRST FLOWERING . SED • 4.0 <days> 
3 - VIGOUR RATING ON JlA..Y 17, 1984 <SCALE 0-91 • SED • 0.4 
4 - VIGOUR RATING ON AUGUST 17, 1984 !SCALE 0-91 • SED • o. 7 
5 - VIGOUR RATING ON SEPTEMBER 20. 1984 <SCALE 0-9l • SED • 0.9 
6 - NUl1BER OF PODS PRODUCED PER PIT • SED a 23.5 <Pods) 
7 - POD WEIGHT (1119) PER PIT , SED = 462 <m9) 
8 - AVERAGE NBR OF <POD I SEEDLING> IN PIT • SED c 0,4 (podl 
9 - AVERAGE <POD WEIGHT I SEEDLING> IN PIT • SED • 8 (99) 
REVERSE RANKING FOR VARIABLE 2 < nullber of days to first flowerln9> 
................................................................................ 
Total 
score 
& 
ACT\JAL DA TA 
for 
REFLINE rank VARIABLES 
2 3 4 5 6 7 8 9 
GHOR 11EDINA 45 54.50 92.50 3.00 4.00 4.00 23.50 1493.50 0.48 31.22 
LIB 52.2 45 55.50 84.50 2.00 3.50 3.50 72.00 650.00 1.32 11.89 
LIB 51.1 44 59.00 90.50 2.50 3.50 4.50 63.50 693.00 1.11 12.12 
I LIB3087.1 44 59.50 89.00 2.00 2.50 3.50 61.00 1287.50 0.92 18.28 LIB 52.1 43 53.50 96.50 1.50 3.50 4.00 79.50 1246.00 1.25 19.34 LIB 553.1 43 58.00 95.00 2.50 3.00 4.00 48.50 620.50 0.83 10.50 LIB3085.7 43 61.50 98.00 1.50 3.00 2.50 84.00 2223.50 1.41 37.33 
LIB 60.1 42 60.50 82.00 2.00 3.50 2.50 32.50 716.50 0.54 11.90 
LIB 17.1 41 56.00 98.00 2.50 3.50 3.50 22.00 648.00 0.38 12.39 
LIB 51.2 41 52.50 87.50 1.50 2.50 2.50 46.50 440.00 0.81 7.66 
LIB 58.1 41 61.00 89.00 2.00 4.00 3.50 43.50 369.00 0.65 5.53 
LIB1484.1 41 35.00 82.00 1.00 2.50 3.50 58.50 659.50 1.62 111.23 
LIB 10.1 40 62.00 95.00 1.00 2.50 2.00 52.00 643.00 0.83 10.27 
LIB 133.1 40 49.00 97.00 2.00 2.50 3.50 35.50 678.50 0.72 14.91 
LIB 793.4 40 53.00 94.00 2.00 2.50 3.00 14.00 190.00 0.27 3.60 
LIB1485.5 40 42.00 89.00 1.50 2.50 2.00 48.50 573.00 0.69 8.19 
CYPRUS 11EDINA 39 42.50 101.99 1.50 2.50 4.00 25.00 786.50 0.55 17.66 
LIB 56.1 39 47.00 92.00 1.00 2.00 2.50 39.50 367.50 0.84 7.70 
LIB 793.2 39 54.50 99.50 2.50 3.00 3,00 19.00 374.50 0.32 6.74 
WA4991 39 67.00 99.01 1.50 2.50 3.00 12.50 157 .oo 0.19 2.34 
LIB 53.1 38 60.50 97.00 2.00 2.50 2.50 21.50 :at.oo 0.35 4.14 
LIB3082. 7 38 55.00 99.50 1.00 2.00 3.00 37.00 477 .oo 0.65 8.32 
LIB3097.3 38 63.00 97.50 1.50 2.50 2.50 26.00 610.50 0.40 8.98 
S.HIRA F22 38 49.50 •n.oo 2.00 2.00 2.50 27.00 183.50 0.54 3.64 
SWANI 11EDINA 38 58.00 95.00 1.50 3.00 1.50 28.00 242.00 0.47 4.07 
WA4980 38 70.00 99.99 1.50 2.00 2.50 20.50 293,50 ·0.21 3.82 
LIB1493.4 37 45.50 100.00 1.00 2.00 2.00 21.00 533.50 0.46 11. 78 
LIB3095.1 37 24.50 86.99 1.00 1.00 1.50 13.50 308.00 0.42 8.69 
SA15905.9 37 60.00 100.00 1.00 1.50 3,00 21.50 566.00 0.35 8.66 
SERENA 11EDINA 37 62.00 98.00 2.00 3.00 2.50 12.00 106.00 0.19 1.68 
WA4986.01 37 59.00 97.00 1.50 2.00 2.00 13.00 205.50 0.22 3.52 
?\JARA 5 37 64.50 101.00 1.50 1.00 2.00 25.50 619.50 0.39 9.67 
LIB 91,.2 36 55.00 100.50 1.00 1.00 1.50 36.00 486.00 0.65 8. 71 
LIB 253.5 36 57.00 100.01 1.00 1.00 1.50 33.00 600.50 0.56 10.14 
LIB 256.1 36 41.50 96.99 1.00 1.50 1.50 31.00 886.50 0.75 20.63 
LIB 788.2 36 45.00 101.00 1.00 1.00 2.50 17.50 479.00 0.37 10.24 
LIB1493.3 36 51.00 96.99 1.00 1.50 2.50 34.50 826.50 0.68 16.40 
LIB1504.5 36 47.00 102.00 1.00 1.50 2.50 21.50 344.00 0.47 7.56 
LIB3082.1 36 43.00 99.50 1.00 1.50 2.00 23.00 424.50 0.56 9.81 
LIB3087.2 36 45.50 95.00 1.00 1.50 2.00 19.50 251.00 0.43 5.60 
LIB3100.2 36 47.50 99.50 1.00 1.00 2.00 21.50 343.00 0.45 7.21> 
LIB 3.1 35 26.50 84.00 1.00 1.50 2.00 11.00 99.00 0.47 4.12 
LIB 3.1A 35 51.50 101.50 1.50 1.50 2.00 25.00 65.50 0.36 0.95 
LIB 17.1A 35 43.00 100.50 1.50 2.00 1.00 8.00 69.00 0.18 1.51, 
I LIB 52.2A 35 37.50 97.50 1.00 2.00 2.50 17.50 123.50 0.54 3.95 LIB 62.3 35 63.50 98.50 1.00 2.00 2.50 7.00 51.00 0.13 0.91 LIB1463.3 35 64.50 101.50 1.00 1.50 2.50 45.00 303.50 0.67 4.46 LIB1504.3 35 35.50 102.00 1.00 1.00 1.50 19.00 381.00 0.73 14.74 LIB1515.1 35 52.00 101.50 1.00 1.00 1.50 23.50 153.50 0.41 2.'12 
LIB3062.2 35 36.50 100.50 1.00 1.50 2.00 1'1.00 534.00 0.53 15.23 
LIB3084.2 35 34.00 102.00 1.00 1.50 1.50 18.00 2411.00 0.54 7.46 
LIB3099.1 35 47.50 99.00 1.00 1.50 2.50 15.00 254.00 0.36 6.22 
SA15905.8 35 51>.50 101.01 1.00 1.50 1.00 37.00 542.50 0.67 '1.81 
LIB3061.2 34 36.50 101.50 1.00 1.00 1.00 18.00 310.00 0.48 8.07 
LIB3085.4 34 44.50 '18.99 1.00 1.50 1.00 15.00 127.50 0.33 2.81 
LIB3103.2 34 33.50 99.99 1.00 1.00 1.50 17.00 166.50 0.60 5. 72 
LIB1525.4 J3 24.50 96.99 1.00 1.00 0.50 11.50 128.50 0.39 4.11 
CIRCLE VALLEY • 49.00 • 1.00 1.50 1.00 3.14 40.10 0.02 • 
DZA3165.2 • 68.50 • 1.00 1.50 0.50 4.00 87.50 0.06 1.44 
DZA3167.1 • 55.00 • 1.00 1.50 2.00 3.00 46.00 0.05 0.75 OZA3169.2 • 91.50 • 1.50 1.50 1.50 1'1.50 523.00 0.23 6,36 
HARBINGER 11EDINA • 59.00 • 1.50 1.50 1.50 '1.50 206.00 0.18 3, 75 
LIB 122.1 • 46.50 • 1.00 1.00 1.50 3'1.00 422.00 0.84 9.51 
LIB 143.2A • 48.50 • 1.00 2.00 2.00 21.50 786.50 0.45 17.13 LIB 255.1 • 53.50 • 1.00 1.00 1.00 16.50 336.00 0.29 5.77 
LIB 276.2 • 71.50 • 1.00 1.00 1.00 11.50 350.00 0.16 5.01 
LIB 577.1 • 44.50 • • 1.00 0.50 8.50 275.00 0.1'1 6.55 
LIB 754.1 • 56.00 • 1.00 1.00 1.50 24.50 88'1.50 0.42 15.33 
LIB 774.1 • 41.00 • 1.00 1.00 2.00 30.50 4116.50 0.81 11.39 LIB 775.4 • 71.50 • 1.00 1.50 2.50 33.50 608.00 0.51 '1.21 
LIB 965,2 • 45.50 • 1.50 1.50 2.70 '1.50 252.00 0.24 6.51 
LIB125'1.1A • 49.50 • 1.00 1.50 1.50 33.50 695.00 0.62 13.06 
LIB1406.8 • 5'1.00 • 1.00 1.00 1.50 8.00 81.00 0.15 1.48 
LIB1485.6 • 65.50 • 1.50 3.00 4.00 38.00 2070.50 0.5'1 31.90 
LIB1562.1 * 5'1.00 • 1.50 2.00 2.00 9.50 532.00 0.17 9.32 LIB3060.1 * 38.50 * 1.00 1.00 1.00 18.50 153.50 0.49 4.02 SA15905.5 • 52.00 * 1.00 1.50 3.00 15.50 340.00 0.31 6.b1 SA15905. 7 • 60.00 * 1.00 1.00 1.50 18.50 288.50 0.30 4.58 WA41l16 * 59.50 • 1.50 2.50 2.50 21.00 197.00 0.36 3.27 WA4946.01 * 69.50 • 1.50 2.00 1.50 14.50 220.50 0.21 3.24 
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TASl.E 1.1.2.3 1 IDENTITY OF ANNUAL 11EDICAGO SPP. 
ECOTYPE 
CIRCLE I/ALLEY 
CYPR\IS 11EDINA 
DZA3165,2 
DZAJ167 .1 
DZA3169.2 
GHOR l'IEDINA 
HARBINGER MEDINA 
LIB 3.1 
LIB 3.1A 
LIB 10.1 
LIB 17 .1 
LIB 17 .1A 
LIB 51.1 
LIB 51.2 
LIB 52.1 
LIB 52.2 
LIB 52.2A 
LIB 53.1 
LIB 56.1 
LIB 58,1 
LIB 60.1 
LIB 62.3 
LIB 94.2 
LIB 122.1 
LIB 133.1 
LIB 143.2A 
LIB 253.5 
LIB 255.1 
LIB 256.1 
LIB 276.2 
LIB 553.1 
LIB 577 .1 
LIB 754.1 
LIB 774.1 
LIB 775.4 
LIB 788.2 
LIB 793.2 
LIB 793.4 
LIB 965.2 
LIB1259.1A 
LIB1406.8 
LIB1463.3 
LIB148't.1 
LIB1485.5 
LIB1'.85.6 
LIB1493.3 
LIB1493.4 
LIB1504.3 
LIB1504.5 
LIB1515.1 
LIB1525.4 
LIB1562.1 
LIBJ060.1 
LIB3061.2 
LIBJ062.2 
LIB3082.1 
LIBJ082. 7 
LIB3084.2 
LIB3085.4 
LIB3085. 7 
LIB3087 .1 
LIB3087.2 
LIBJ095.1 
LIB3097 ,J 
LI B3()<1q. 1 
LIB3100.2 
LIB310J.2 
S.HIRA F22 
SA15905.5 
SA15905.7 
5A15905.8 
SA15905.9 
SERENA 11EDINA 
SWAN! 11EDINA 
WA4816 
WA4946.01 
WA4980 
WA4986.01 
WA4991 
ZUARA 5 
TESTED AT WOOLIBAR AND HAtlELIN STATIONS 
IN 198/t . 
IDENTITY OR CULTil/AR 
CI RO..E I/ALLEY-POL Yl10RPHA 
CYPRUS-TRUNCATULA 
11EDICAGO TRUNCATULA I/AR. TRICYCLA 
11EDICAGO POLYl'IORPHA I/AR, "IRAQI" 
11EDICAGO TRUNCATULA I/AR. TRICYCLA 
GHQR-TRUNCATULA 
HARBINGER-LITTORALIS 
11EDICAGO TORNATA I/AR. RUGULOSA 
11EDICAGO TORNATA I/AR. "STRIATA" 
11EDICAGO TORNATA I/AR. "STRIATA" 
11EOICAGO TORNATA I/AR. ACULEATA 
MEDICAGO TORNATA VAR. ACULEATA 
11EDICAGO TORNATA I/AR. ACULEATA 
11EDICAGO TORNATA I/AR. RUGULOSA 
11EDICAGO TORNATA I/AR. ACULEATA 
11EDICAGO TORNATA I/AR. RUGIJLOSA 
11EDICAGO TORNATA VAR. RUGULOSA 
11EDICAG0 TORNATA I/AR. ACULEATA 
11EDICAGO TORNATA I/AR. RUGULOSA 
11EDICAGO TORNATA VAR. RUGULOSA 
11EDICAGO TORNATA I/AR. RUGULOSA 
11EDICAGO LITTORALIS I/AR. LITTORALIS 
MEDICAGO LITTORALIS VAR. LITTORALIS 
11EDICAGO 11INIMA I/AR. MINIMA 
11EDICAGO TORNATA I/AR. ACULEATA 
11EDICA60 TRUNCATULA I/AR. TRUNCATULA 
11EDICAGO TRUNCATULA VAR. TRICYCLA 
HYBRID TRUMLITT TRUNC> DOMINANT 
11EDICAGO LACINIATA I/AR. LACINIATA 
11EDICAGO LACINIATA VAR. LACINIATA 
11EDICAGO TORNATA VAR. ACULEATA 
11EDICAGO LACINIATA I/AR. LACINIATA 
11EDICAGO LACINIATA VAR. LACINIATA 
11EDICAGO TRUNCATULA VAR. TRUNCATULA 
11EDICAGO LITTORALIS I/AR. LITTORALIS 
11EDICAGO TRUNCATULA I/AR. TRICYCLA 
11EDICAGO POLYMORPHA I/AR. BREl/ISPINA 
11EDICAGO POLYMORl'HA VAR. BREVISl'INA 
HYBRID TRUxLITT TRUNC> OOl1INANT 
HYBRID LITTxTRU LITT> DOMINANT 
l'IEDICAGO LITTORALIS I/AR. INERllIS 
11EOICAGO LACINIATA I/AR, BRACHYACANTHA 
l'IEDICAGO TORNATA VAR. RUGULOSA 
11EDICA60 TORNATA I/AR. RUGIJLOSA 
11EDICAGO TIM'ICATULA I/AR. "INERllIS" 
HYBRID TRUxLITT TRUNC> DOMINANT 
HYBRID TRUxLITT TRUNC> DOMINANT 
HYBRID LITTxTRU LITT> DOMINANT 
HYBRID LITTxTRU LITT> DOMINANT 
11EDICAGO LACINIATA I/AR. BRACHYACANTHA 
l'IEDICAGO LACINIATA I/AR. BRACHYACANTHA 
MEDICAGO TRUNCATULA VAR. TRUNCATULA 
11EDICAGO LACINIATA VAR. BRACHYACANTHA 
HYBRID TRU•LITT TRUNC> DOMINANT 
HYBRID LITTxTRU LITT> DOMINANT 
11EDICAGO LITTORALIS VAR. LITTORALIS 
11EDICAGO LITTORALIS I/AR. LITTORALIS 
11EDICAGO LITTORALIS VAR. LITTORALIS 
11EDICAGO LITTORALIS I/AR. LlTTORALIS 
HYBRID TRUxLITT TRUNC> DOMINANT 
11EDICAGO LITTORALIS I/AR. LITTORALIS 
HYBRID LITTxTRU LITT> DOMINANT 
HYBRID LITTxTRU LITT> DOMINANT 
HYBRID TRUxLITT TRUNC> DOMINANT 
HYBRID TRUxLITT TIM'IC> DOMINANT 
HYBRID TRUxLITT TRUNC> DOMINANT 
11EDICAGO LITTORALIS VAR. LITTORALIS 
11EDICAGO TORNATA VAR. RUGULOSA 
llEDICAGO TIM'ICATULA I/AR. TRICYCLA 
11EDICAGO TRUNCATULA I/AR. TRICYCLA 
HYBRID TRUxLITT TRUNC> DOl'IINANT 
HYBRID TRUxLITT TRUNC> DOMINANT 
SERENA-POL Yl10RPHA 
SWANl-TORNATA 
11EDICAGO POLYl10RPHA I/AR. BREl/ISPINA 
MEDICAGO POLYMORPHA I/AR. BREVISPINA 
11EDICAGO POLYl10RPHA VAR. BREl/ISPINA 
11EDICAGO POLYMORPHA VAR. BREl/ISPINA 
11EDICAGO POLYl10RPHA I/AR. BREl/ISPINA 
11EDICAGO TRUNCATULA I/AR. TRlCYCLA 
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1.2 Experiment No and title : 
84CA2 (File 4838EX) : Annual Medicago spp. for W.A. 
rangeland - Ecotypes testing with seed sown (Hamelin Station). 
Location : 5 km south of OVERLANDER on Hamelin Station . 
- Ralph'B paddock . 
Soil type. vegetation and land use : 
Fine sandy red clay with gravel . pH (1:5 H20) - 7.9-8.2 
Tolonga land system of red clay on calcareous limestone . 
shallow soil . 
The top soil and native vegetation of the experimental site 
was removed either to settle a MRD camp or an air strip . 
Seeding : as for 84KG1 . 
Sowing date : 8 may 1984 
Results and comments : 
As on most of the Pastoral zones . 1984 was an 
outstanding season with some 398 mm recorded at Hamelin 
Station Homestead ( Long term average= 216 mm). 
The rainfall distribution at Hamelin Station . located 
25 km west of Overlander is reported in Table 1.2 
After planting, the Medics received approximatly 216 mm from 
mid May until the end of September. In October. two late 
showers brought an extra 72 mm . These showers f lodded 
the experimental site . Light pods . mostly M. tornata 
were moved away from the "pits" or the "flats" . 
These late showers disturbed the experimental site and 
likely, corrupted the results on pod numbers and weight . 
Light pods .especially the pods from M. tornata . were 
moved away from the flat and pit treatments . 
It demonstrates that pods of annual Medics . even spineless 
pods can easily be dispersed along temporary water course 
in rangeland zones of W.A .. 
regarded as an advantage for pods dispersion on rangelands. has 
in fact. created problems on the experimental site . 
Table 1. 2 Rainfall distribution for the 1984 Season at 
Hamelin Station Homestead 
Months April May Jun Jul Aug Sept Oct Nov Dec 
Rainfall (mm) 28.7 99 38 40 19.4 23.5 72.8 5 . 2 0. 2 
Number of 
rainy days 5 9 6 8 6 5 2 3 1 
Rainy day 
with >=10 mm 1 3 1 1 0 0 2 0 0 
The season was mild and frost did not occured . 
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1. 2 .1 Effect of pits compared to conventionnal seeding at 
Hamelin Station (Over lander site) - 1984 season 
Data were processed as for chapter 1.1.1 
and presented in Table 1. 2. 1 . 
Table 1. 2 .1 Ratio Pit versus Flat seeding -
Hamelin Experiment 1984 . 
Mean SE df T. test Different 
ratio from 1 
Pit/Flat 
Variable 
- Seedling/m 1.601 0.222 78 2.7055 ** 
- Flowering 0.976 0.012 59 1.9360 N . S . 
- Vigour July 1.665 0.117 78 5.6800 *** 
- Vigour Aug. 1.383 0 .125 77 3.0730 ** 
- Vigour Oct. 1. 216 0.105 78 2.0590 * 
- Pod prod. 
rating 1. 264 0 .156 78 1. 6800 N.S. 
- Pod nbr/m 2.417 0.359 74 3.9400 *** 
- Pod wgt/m 2.758 0.488 74 3.6000 *** 
Derived variables 
- Nbr of pod/ 
seedling 1. 655 0.235 64 2.7826 ** 
- Pod wgt/ 
seedling 2.083 0.416 64 2.6021 * 
- Average pod 
weight 1.068 0.052 48 1.2990 N.S. 
Better seedling establishment . plant vigour pod 
number and weight (total or per seedling) are again observed in 
pit when compared to conventionnal "flat" seeding . 
Number of days to flowering was not significantly different 
between the two seeding treatment . 
1.2.2 Selection of annual Medics at Hamelin Station 
Results of measurements and rating are processed as 
for chapter 1.1.2 using a multivariate ranking procedure . 
The variables taken into consideration are listed in 
Table 1.2.2.1 (pit) and Table 1.2.2.2 (flat) . 
At the Overlander site . Cv. Ghor performed well again along 
with several M. tornata which displayed their potential in 
1983 at Brickhouse Station near Carnarvon . 
Cv. Serena was again amongst the best available lines tested 
with Ghor and Cyprus. Cv. Swani . Harbinger and Circle 
Valley performed poorly . 
- 9 -
From the Libyan ecotypes. LIB 793.4 and LIB 793.2 (M. polymorpha 
brevispina) ranked amongst the best lines both on the flat and in 
the pits . Zuara 5 performed poorly on the red heavy soils 
of Overlander . 
Data on hard seed level, number of seeds per pods, % of viable 
seeds are collected and will be processed later. 
It is clear that annual Medics which can grow and 
set seeds in the Carnarvon - Shark Bay area are available . 
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TABLE 1.2.2.11 RANl<ING OF THE 80 ECOTYPES GROWING ON PITS AT HAIELIN STATION - < SHARK BAY l - 1'184 SEASON • 
DATA ANALYSED WITH "SEL.LSD" PROGRA1111E <BlOllETRlCS, PRO> WITH MEAN OF 2 REPLlCTES. ON 80 ANNUAL MEDICS ECOTYPES 
REFERENCE ECOTYPE usad Is CV. GHOR • 
01SCR1111NANT VALUE USED a STANDARD ERROR OF THE DIFFERENCE OF THE MEAN <SEO) 
VARIABLES ANAL YSEO ARE 1 
1 - SEEDLING I PIT Cor/Mterl AT DAY 35 AFTER SEEDING SEO • 12.8 
2 - NUllBER OF DAYS TO FIRST FLOWERING SEO • 8.5 (davsl 
3 - VIGOUR RATING ON JlA.Y 10, 1'184 <SCALE 0-'ll • SEO • 1. 7 
4 - VIGOUR RATING ON AUGUST 14, 1'184 <SCALE 0-9> SEO • 1.4 
5 - VIGOUR RATING ON OCTOBER 9, 1984 <SCALE 0-'ll • SEO • 1.5 
b - NUl'IBER OF PODS PRODUCED PER PIT SEO • 1b Cpodsl 
7 - POD WEIGHT C111ql PER PIT SEO • 2173 Cioq) 
8 - AVERAGE NBR OF <POD I SEEDLING) IN PIT • SEO • 1.3 CPodl 
'1 - AVERAGE <POD WEIGHT I SEEDLING> IN PIT • SEO a 35.3 (119) 
REVERSE RANKING FOR VARIABLE 2 C number ot davs to first tlo,.erln9l 
.................................................................................. 
REFLINE 
LIB 52.1 
LIB 553.1 
LIB3100.2 
GHOR MEDINA 
LIB 51.1 
LIB 5b.1 
LIB1485.5 
LIB30b2.2 
LIB 52.2 
LIB 58.1 
LIB 7'13.4 
LIB~.1 
SERENA MED INA 
LIB 17.1 
LIB 53.1 
LIB bQ.1 
LIB1484.1 
LIB3085. 7 
CYPRUS MEDINA 
LIB '14.2 
LIB 25b.1 
LIB 793.2 
LIB1493.4 
LIB1504.5 
LIB3082.1 
WA481b 
LIB 17.1A 
LIB b2.3 
LIB 133.1 
LIB 253.5 
LIB 965.2 
LIB14'13.3 
LIB15b2.1 
LIB3084.2 
LIB3097 .3 
LIB3099.1 
SA15905. 7 
SWANI MEDINA 
WA4'18b.01 
ZUARA 5 
LIB 3.1A 
LIB 143.2A 
LIB 774.1 
LIB 775.4 
LIB1515.1 
LIB1525.4 
LIB30bD.1 
LIB30b1.2 
LIB3082.7 
LIBJ085.4 
LIBJ087 .2 
S.HIRA F22 
SA15905.8 
WA4'180 
DZA31b5.2 
OZA31b'1.2 
HARBINGER l'EOlNA 
LIB 10.1 
LlB 51.2 
LIB 52.2A 
LIB 122.1 
LIB 255.1 
LIB 27b.2 
LIB125'1.1A 
LIB14b3.3 
LIB1504.3 
LIB3103.2 
SA15905.5 
SA15905.'1 
LIB 3.1 
LIB140b.8 
LIBJD87 .1 
LIB 788.2 
Cl RCLE VALLEY 
OZA31b7 .1 
LIB 577 .1 
LIB 754.1 
LIB1485.6 
WA4'14b.01 
WA4991 
Total 
score 
& 
rank 
4b 
4b 
4b 
45 
45 
45 
45 
45 
44 
44 
44 
44 
44 
43 
43 
43 
43 
43 
42 
42 
42 
42 
42 
42 
42 
42 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
lt1 
41 
40 
40 
40 
40 
ltO 
40 
40 
40 
40 
40 
40 
40 
40 
40 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
38 
38 
38 
3b 
• • • • • • 
ACTUAL DATA 
tor 
VARIABLES 
b'l.50 
54.50 
Sb.DO 
67.50 
57.50 
57.50 
69.00 
5'1.50 
b3.00 
65.00 
72.50 
b'l.50 
75.00 
b0.50 
70.00 
b5.00 
42.50 
71.50 
79.50 
77.00 
74.50 
72.50 
5b.50 
b7.00 
b2.DD 
84.00 
b1.50 
72.50 
bQ.00 
b2.50 
80.50 
b7.50 
59.50 
57.50 
7b.50 
bJ.00 
84.00 
59.00 
b2.00 
BO.DO 
b2.50 
b0.00 
62.50 
77.00 
72.00 
bb.50 
b0.00 
44.50 
71.50 
70.00 
42.50 
bb.50 
73.00 
72.50 
bb.00 
70.00 
5b.50 
70.00 
b1.50 
b7.50 
54.50 
68.50 
74.00 
b1.50 
b8.50 
64.50 
59.50 
b8.DD 
71.50 
38.50 
b2.50 
47.50 
35.50 
bit.DD 
84.50 
79.50 
5b.50 
b5.00 
78.50 
77.00 
2 
72.00 
74.00 
74.00 
72,00 
Sb.DD 
85.00 
71.00 
71.00 
73.00 
T.l.00 
bb.DD 
70.50 
74.00 
80.00 
78,00 
74.50 
71.50 
b9.50 
85.00 
7b.50 
76.00 
b'l.00 
T.l.00 
7b.50 
72.00 
97.00 
97.00 
72.50 
88.00 
87.00 
87.50 
84.50 
97.00 
75.50 
75.00 
74.00 
88.50 
97.00 
Sb.DO 
llb,50 
88.DD 
97.00 
97.00 
llb.50 
7b.OO 
77.00 
7b.OD 
84.50 
75.00 
72.00 
72.50 
97.00 
75.00 
97.00 
88.50 
97.00 
'17.00 
85.00 
85.50 
87.00 
9!5.70 
97.00 
97.00 
97.00 
Sb.OD 
8b.50 
84.50 
97.00 
84.50 
88.50 
'17.00 
88.50 
97.00 
84.10 
'18.30 
'17.00 
97.00 
97.00 
95. 70 
9!5. 70 
3 
8.00 
b.50 
3.00 
6.00 
b.50 
5.00 
5.00 
3.50 
4.00 
5.00 
b.DD 
3.50 
5.50 
5.00 
5.50 
4.50 
3.50 
4.00 
5.00 
2.50 
3.50 
b.00 
4.00 
3.50 
4.00 
4.50 
5.00 
3.00 
5.50 
3.oo 
4.00 
2.50 
4.50 
2.50 
3.00 
3.00 
2.00 
3.oo 
4.50 
2.50 
3.50 
5.00 
4.50 
4.00 
3.00 
1.50 
1.00 
1.50 
3.00 
3.00 
2.50 
3.50 
2.50 
4.50 
4.00 
3.00 
2.50 
3.50 
2.00 
3.oo 
3.00 
3.00 
3.50 
1.50 
1.50 
2.00 
2.00 
1.50 
3.oo 
3.50 
1.50 
1.50 
1.00 
1.50 
3.50 
1,50 
1.50 
2.50 
b.50 
1.50 
4 
9.00 
7.50 
4.50 
b.50 
7.00 
7.00 
b.50 
4.50 
5.00 
5.50 
5.50 
4.00 
5.50 
b.00 
5.50 
5.50 
3.00 
b.00 
5.00 
4.50 
b.50 
4.50 
4.50 
3.50 
5.00 
5.50 
4.00 
3.00 
b.00 
4.00 
5.00 
5.00 
5.00 
4.00 
4.50 
3.50 
3.50 
4.00 
4.50 
4.50 
4.50 
4.00 
3.50 
5.00 
3.00 
2.00 
2.50 
2.50 
4.00 
4.50 
3.50 
4.00 
3.50 
3.50 
4.00 
4.00 
3.50 
3.00 
3.00 
4.00 
3.00 
4.00 
4.00 
2.50 
3.00 
3.00 
3.50 
4.00 
3.~ID 
4.00 
1.50 
3.50 
1.00 
1.50 
3.00 
3.00 
2.00 
2.50 
5.00 
1.50 
5 
6.00 
b.00 
5.00 
5.00 
b.00 
5.50 
b.DD 
3.50 
4.00 
4.00 
5.00 
4.50 
4.00 
4.50 
4.!10 
4.00 
2.00 
b.50 
4.50 
4.50 
5.00 
4.00 
3.00 
3.50 
5.50 
3.50 
4.00 
3.00 
3.50 
4.00 
3.50 
4.50 
3.00 
4.50 
b.DD 
4.00 
4.00 
4.00 
3.50 
4.50 
4.50 
3.00 
2.50 
3.50 
3.50 
3.00 
3.00 
1.50 
3.00 
3.50 
3.00 
4.00 
3.50 
2.00 
3.00 
3.00 
2.00 
3.00 
2.50 
J.50 
2.50 
2.50 
3.00 
2.50 
3.00 
3.50 
2.50 
3.50 
3.50 
3.50 
3.00 
3.50 
0.50 
1.50 
2.00 
2.50 
1.00 
2.00 
3.00 
1.50 
1 1 
b 7 
96.00 1683.50 
150.00 23b0.00 
1b2.50 5b70.50 
5'1.00 6427.00 
187 .50 334b.50 
249.50 3014.50 
211.00 34b5.50 
138.00 b548.00 
157 .DO 1749.00 
100.00 1238.00 
113.50 3899.50 
137 .oo 4253.00 
104.00 2138.50 
57.00 974.00 
28.00 314.50 
5'1,50 828.50 
199.50 2b'17.00 
117 .50 3635.50 
47 .50 2829.50 
131.00 1814.50 
54.50 25b0.DO 
92.50 2903.50 
107.50 4190.50 
'lb.OD 374b.DO 
bb.50 2281o.OO 
10.50 147.00 
4.50 30.50 
108.00 1910.50 
93.50 1424.00 
BJ.DO 2132.00 
14.50 45'1.00 
BJ.DO 292b.OO 
14.00 984.50 
73.50 1618.50 
79.00 2348.50 
71, 50 25b1.00 
52.00 1419.50 
120. 50 115. 00 
'11.50 2544.00 
93.0Q 3104.50 
25.50 230.50 
8.50 237 .DO 
14.00 629.00 
65.50 1'176.50 
88.00 175b.OO 
52.DO 822.00 
b8.00 12b5.00 
133.50 333b.50 
64.50 17:35.50 
41.00 499.00 
87 .DO 1422.50 
53.00 402.50 
74.50 1b12.00 
7.00 134.50 
11.50 216.00 
13.50 1b5.DO 
4.00 68.00 
70.50 1301.50 
'1.50 108.50 
1'1.50 151.DO 
3.00 40.50 
8.00 232.50 
15.50 527 .DO 
28.50 8b5.50 
17.00 107.00 
51.50 2008.00 
81.50 1212.00 
83.50 1558.00 
54.50 1898.00 
1b.OO ttb.50 
23.00 430.50 
40.00 '195.50 
2.00 29.00 
* • 
3.00 48.50 
2.50 118.00 
• • 
1.50 8.00 
2.50 35.00 
1.50 42.50 
·a 
1.40 
2.70 
1.80 
0.80 
3.80 
4.20 
3.00 
2.80 
2.30 
1.bO 
1.bO 
2.00 
1.40 
1.00 
0.40 
o. 90 
4.20 
1. 70 
O.bO 
1.70 
0.70 
1.30 
1.90 
1.40 
1.20 
0.10 
0.10 
1.50 
1.30 
1.50 
0.20 
1.30 
0.20 
1.JD 
1.10 
1.10 
O.bO 
2.bO 
1.50 
1.20 
0.40 
0.10 
0.20 
0.80 
1.30 
0.80 
1.20 
2.30 
0.90 
o.bo 
2.30 
0.80 
1.00 
0.10 
0.20 
0.20 
0.10 
1.00 
0.10 
0.30 
0.10 
0.10 
0.20 
0.40 
0.20 
o. 70 
1.10 
1.00 
0.80 
0.40 
0.40 
0.90 
0.10 
* • • 
* • • • 
25.40 
43.10 
b2.10 
90. 70 
68.10 
51.50 
49.90 
135.90 
25.70 
1'1.20 
54.bO 
b2.40 
28.60 
1b.40 
4.50 
13.10 
5b.20 
52.20 
35.40 
23.80 
33.50 
40.80 
73.70 
55.80 
41.80 
1. 70 
o.5o 
26.bO 
20.40 
40.bO 
5.70 
48.'10 
18.20 
29.00 
31.30 
40.30 
1b.80 
2.20 
44.50 
3'1.10 
3.80 
3.80 
'1.80 
25.30 
2b.40 
12.20 
21.bO 
5b.b0 
25.bO 
7.50 
34.20 
b.10 
22.00 
1. 90 
3.40 
2.40 
1.10 
18. 90 
1.bO 
2.30 
0.70 
2.90 
b.90 
12.40 
1.bO 
2b.50 
1b.30 
17.90 
2b.80 
3.00 
8.00 
21.bO 
0.90 
• 
0.50 
1.40 
* 0.10 
0.50 
0.50 
TABLE 1.2.2.2 1 RANKING OF THE 80 ECOTYPES GROWING ON FLATS AT HAl'IELIN STATION - C SHARK BAY l - 1984 SEASON • 
DATA ANAL YSEO WITH "SEL..LSD" PllOGRA111'1E CBIOIETRICS, PRDl WITH 11EANS OF 2 REPLICATES ON 80 ANNUAL 11EDICS ECOTYPES 
REFERENCE ECOTYPE used 15 rN. GHOR , 
DISCRil11NANT VALUE USED • STANDARD ERROR OF THE DIFFERENCE OF THE 11EAN CSEOl 
VARIABLES ANALYSED ARE 1 
1 - SEEDLING I PIT Cor/Hter l AT DAY 35 AFTER Sf:EDING • Sf:D • 21.4 
2 - NU11BER OF DAYS TO FIRST FLOWERING • SEO • 8.9 Cday!I) 
3 - VIGOUR RATING ON JULY 10, 1984 !SCALE 0-91 • SEO • 1.2 
4 - VIGOUR RATING ON AUGUST 14, 1984 !SCALE 0-91 • SEO ~ 1.5 
5 - VIGOUR RATING ON OCTOBER 9, 1984 <SCALE 0-91 • SEO • 1.6 
b - NU11BER OF PODS PRODUCED PER PIT • SEO • b2.8 (pods> 
7 - POD WEIGHT Cmql PER PIT • SEO • 2416 (1119) 
8 - AVERAGE NBR OF !POD I SEEOl.INGl IN PIT • SEO • 1.1 (podl 
9 - AVERAGE <POD WEIGHT I SEEDLING> IN PIT • SEO • 38.8 !1119> 
REVERSE RANKING FOR VARIABLE 2 c nu!Ob•r of days to first flo..,.rlngl 
.............................................................................. 
Total 
SCDf'e 
& 
ACTUAi.. DATA 
for 
REFLINE .,.ank VARIABLES 
2 3 4 5 6 7 8 9 
GHOR l'IEDINA 45 b7.50 71.00 4.50 7.50 7.00 120.00 1b572.50 1.70 239.bO 
LIB b0.1 42 57.50 72.00 4.00 b.50 6.50 219.50 3277.50 3.bO 54.00 
LIB1484.1 41 49.50 71.00 3.00 4.50 4.50 2b1.50 3382.00 5.JO b8.b0 • LIBJ085.7 41 64.00 74.50 J.00 5.00 5.00 207.00 7263.00 2.80 ~.00 LIBJ099.1 41 47.00 72.00 2.00 5.00 b.00 152.50 b151.00 J.40 1J5. 70 LIB 51.2 40 54.50 74.50 4.00 5.50 5.50 21J.OO 1581.50 4.50 JJ.bO LIBJ087.2 40 63.00 71.50 J.50 5.00 4.00 184.50 415J.50 2.80 b1.70 LIB 10.1 J8 63.50 73.00 J.50 5.50 6.00 97.50 1793.50 1.bO 28.90 LIB 133.1 J8 73.50 77.00 4.50 6.50 5.50 96.00 1215.50 1.JO 16.50 LIB 793.2 JB 6J.50 69.50 4.00 4.00 5.50 1J8.00 4047.50 2.20 b5. 70 
SA15905.5 JB 72.50 97.00 J.00 5.50 b.00 b2.50 J249.00 0.90 4b.10 
LIB 56.1 J7 52.50 BJ.50 J.00 4.50 5.00 150.00 2171.00 2.90 42.50 
LIB 788.2 J7 47.50 87.50 J.00 5.00 5.00 76.50 2b23.50 1.70 5b.80 
LIB 793.4 J7 56.50 74.00 4.00 4.50 4.00 6J.OO 140b.50 1.20 27.20 
LIB1485.5 J7 69.50 72.00 J.00 4.50 5.00 66.00 78J.OO 1.00 11.70 
LIBJOb2.2 J7 57.50 73.50 2.00 4.50 5.00 64. 50 2571. 50 1.20 47.10 
LIBJ082.1 J7 62.00 74.00 4.00 5.00 5.00 71.50 1778.50 1.20 28.70 
LIBJ084.2 J7 5J.50 71.50 J.00 4.0D 4.50 111.00 2008.50 2.10 J7.50 
LIBJ100.2 J7 46.50 76.50 2.00 5.50 5.00 79.50 J2b8.00 1.70 69.JO 
LIB 62.J Jb 52.0D 97.0D 2.0D J.50 4.00 109.50 1707.00 2.JO J5.90 
LIB 94.2 Jb 20.00 77.50 1.50 2.00 2.50 57.50 922.50 J.00 48.10 
LIBJ061.2 Jb 51.00 74.50 2.0D J.50 4.0D 95.50 1752.00 1.80 J3.JO 
SA15'105. 7 Jb 61.50 86.00 2.00 J.50 3.50 97 .OD Jb18.50 1.50 54.90 
SA15905.9 Jb 42.50 74.00 J.00 4.50 5.0D 47.00 21b0.50 1.40 65.70 
LIB 17.1 J5 66.50 97.00 3.50 4.00 J.50 9.00 60.50 0.10 0.90 
LIB 51.1 J5 46.50 84.50 J.50 4.50 5.0D 23.50 399.50 0.50 8.0D 
LIB 52.2A J5 60.0D 97.00 J.50 4.50 J.50 23.50 222.50 0.40 J.bO 
LIB 53.1 J5 72.50 85.50 4.50 4.50 4.0D 47.50 620.50 0.60 8.40 
LIB 58.1 J5 50.00 82.50 J.00 J.00 2.50 27.00 J50.00 0.40 4.bO 
LIB 143.2A J5 58.0D 97.00 J.50 4.50 J.50 7.50 278.0D 0.10 4.70 
LIB 255.1 J5 52.50 97.00 3.00 4.50 4.50 14.50 J89.50 0,JO 9.90 
LIB 256.1 J5 67.50 80.00 2.00 4.00 5.50 JS.OD 1674.50 0.70 J2.JO 
LIB 55J.1 J5 J7.00 76.50 J.00 4.00 4.00 19.00 270.50 0.50 7.20 
LIB 774.1 J5 59.50 97.00 J.50 5.00 4.50 20.50 1907.oo O.JO 28.40 
LIB1259.1A J5 64.50 85.50 J.00 4.00 4.50 56.50 2275.50 0.90 Jb.70 
LIBJ082.7 J5 58.00 85.0D 2.0D 4.0D 4.50 80.00 1271.0D 1.60 25.90 
LlBJ095.1 J5 45.50 72.00 1.50 J.50 4.50 74.00 1885.00 1.60 39.90 
LIBJ097,J 35 63.50 86.00 2.50 J.50 3.50 90.00 2564.00 1.20 34.50 
S.HIRA F22 J5 67.0D 97.00 3.00 4.00 J.50 42.50 28J.50 0.60 4.00 
SA15905.8 35 77.50 85.0D 2.50 4.0D 4.50 109.00 1784.50 1.30 21.00 
SERENA MEDINA J5 70.00 85.00 J.50 4.00 4.00 46.00 719.50 0.60 9.90 
WA4946.01 35 74.50 97.0D J.00 3.50 4.00 10.0D 166.50 0.10 2.40 
CYPRUS l'IEDINA 34 59.00 79.50 1.50 2.00 2.50 17.00 8J3.00 0.20 10.80 
DZAJ165.2 34 69.50 97.00 2.50 4.0D 3.50 28.0D 627.50 0.40 9.20 
I HARBINGER 11EDINA 34 65.00 97.00 2.50 4.00 4.50 22.50 522.00 0.30 7.40 LIB 17.1A 34 44.50 97.00 3.00 4.00 3.00 3.00 3J.OO 0.10 0.70 LIB 253.5 J4 b0.50 97.00 2.00 3.00 3.50 J1.50 927.00 0.50 13.60 LIB 754.1 34 69.00 97.00 1.50 3.50 J.00 7.50 217 .oo 0.10 3.bO LIB 775.4 34 66.00 97.00 2.50 J.50 3.00 J0.50 J80.50 0.40 5.60 
LIB140b.8 34 46.50 84.50 1.50 3.50 J.50 14.00 2b0.50 O.JO 4.80 
LlB1493.4 34 38.50 76.50 2.00 3.50 4.00 37 .50 1J21.50 1.40 44.80 
LIB1504.3 J4 46.50 87.00 1.50 J.00 3.50 J5.00 1123.00 0.70 21.80 
LIB1562.1 34 62.50 97.00 2.50 4.00 3.50 6.50 JOB.DO 0.10 5.90 
LIBJ103.2 34 J2.00 77.50 0.50 2.00 2.0D 103.00 ~7.00 J.JO JJ.20 
WA4~1 J4 67.00 97.00 2.50 J.50 4.00 28.00 b10.00 0.40 8.80 
LIB J.1 33 40.00 88.50 2.00 J.50 J.50 10.00 76.00 O.JO 2.10 
LIB 52.2 33 56.00 87.50 1.50 2.50 2.50 20.00 744.00 0.40 4.JO 
LIB 577 .1 3J 45.00 97.00 1.00 J.00 3.00 28.50 609.50 0.90 16.50 
LIB 965.2 32 29.50 97.50 2.00 2.50 2.50 16.00 464.50 O.bO 17.80 
LIB1504.5 32 37.50 97.00 1.00 2.00 2.50 9.00 34b.OO O.JO 10.00 
LlB1515.1 J2 49.00 97.00 1.00 1.50 1.50 16.00 18b.OO 0.40 5.20 
LIBJ087 .1 J2 J7.50 97.00 1.00 2.50 2.50 20.50 344.00 0.90 18.00 
SWANI 11EDINA J2 36.00 7b.50 2.00 2.50 2.00 9.00 82.50 0.30 4.30 
WA4816 J2 44.50 96.50 2.50 J.00 2.00 32.50 456.00 0.70 8.20 
LIB J.1A J1 J1.50 96.50 1.50 1.50 1.00 8.70 289.40 0.10 2.00 
LIB 122.1 31 JJ.50 97.50 0.50 1.00 1.00 4.00 153.0D 0.10 2.20 
LIB146J.J 31 44.50 84.50 1.00 2.0D 2.00 2.00 64,50 0.10 2,50 
L1B1493.J J1 23.50 97.50 1.00 1.50 1.50 6.00 121.00 0.30 7.20 
LIB1525.4 J1 25.00 87.00 1.00 1.00 1.00 b.00 79.00 O.JO 5.JO 
LIBJ085.4 31 7.00 97.50 0.50 0.50 1.00 b.50 91.00 1.00 15.00 
WA4986.01 J1 J6.50 97.50 1.50 2.00 2.00 16.50 J24.50 o.5o 10.90 
CIRCLE VALLEY • b2.0D 86.bO J.50 4.00 2.50 1.50 12.50 • 0.20 
DZAJ167.1 • 75.00 86.bO 4.50 4.50 4.50 J.00 27.00 • O.JO 
DZAJ169.2 • 70.50 97.00 3.50 4.00 4.00 J.50 45.QO • O.bO 
LIB '32.1 • 49.0D 87.50 2.00 2.50 2.50 • • • • 
LIB 276.2 • 75.00 96.50 2.00 2.50 2.50 2.50 Jb.OD • 0.40 
LIB1485.b • 72.00 87.50 J.00 4.50 4.50 J.00 12b.50 • 1.80 LIBJOb0.1 • Ji.OD 97.50 0.50 1.50 0.50 • • 1.00 25.20 
WA4980 • 70.50 96.50 2.00 2.00 2.50 • • • • 
ZUARA 5 • 5.00 86.bO • • • • • 0.10 2.0D 
1 2 
•• 
• 
2 - POD VERSUS SEED SOWING AND RESPONSE TO PHOSPHATE FERTILISATION 
Background 
Poor opening rain and/or no follow-up rain often 
result in the failure of plant establishment and consequently 
of revegetation programmes in arid zones . It was therefore 
decided to explore the potential offered by seeding PODS instead 
of conventionnal NAKED SCARIFIED SEEDS of Medics . 
Hard seeds contained in pods should soften over several seasons. 
This mechanism ensures that the seed stock of Medics will 
not be exhausted after one single season or a poor rainfall with 
no follow-up . 
Twenty-two promising Medic ecotypes together with 5 Australian· 
cultivars ( Cyprus. Serena. Ghor, Swani. Harbinger ) were 
sown at 100 pods per pit (1m long) at Woolibar station on the 
same site as for experiment 84KG1 . All pods were innoculated 
with a mixture of CC169, NA2290. U45 and LAC group innoculum 
and lime pelleted . 
Response to phosphate fertiliser is likely to be another 
factor enhancing medic establishment and long term survival . 
Seven levels (0. 450, 900, 1800, 3600. 7200. 14400 mg/pit) of 
single super phosphate fertiliser were incorporated with the 
above mentionned experiment . 
2.1 Experiment No and tittle : 
Exp 84KG2 (File 4834EX) : Pod seeding of annual Medics and 
response to phosphate fertilisation (I). (Woolibar Station). 
Experimental site : see Experiment 84KG1 . 
Sowing date : 1 May 1984 
Results and comments : 
Plant establishment from pod was poor . likely due to 
- high hard seed content of pods harvested before the 
summer at Medina for most of the lines tested 
- pods were slightly covered with soil in order to 
protect the innoculum from direct exposure to 
desication from sun and wind . 
Pods produced in 1984 were not harvested . 
2.1.1 ) Comparison of seedling establishment in pits and 
on flat . 
The ratio ( Seedlings on flat I Seedlings in pit ) was 
calculated for the ecotypes tested with the 1800 mg 
single super phosphate treatment . 
The mean ratio is equal to 1.1187. (SDEV=0.9385. n=21) 
and is not significantly different from 1.0000 . 
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In this case , we could not detect the benef itial 
effect of pitting on seedling establishment. We 
certainly noticed that emergence of seedlings from 
pod took longer than from naked scarified seeds . 
It is however noted that from 27 ecotypes tested , 
15 had more seedlings in the pit treatment that on 
flat treatment . 
2.1.2 ) Effect of phosphate on seedling establishment in the 
pits 
As presented in Table 2.1.2 , with the exception of 
3 ecotypes tested out of 27, the level of phosphate in 
the pits did not affect the number of seedlings 
established on day 35 after seeding . 
2.1.3 ) Effect of phosphate o~ seedlings winter vigour . 
Ten out of 27 ecotypes tested displayed a response 
to increasing level of phosphate . Winter vigour of 
Cv. Harbinger and Cyprus is positively correlated to 
with the level of phosphate in the pits . Cv. Ghor , 
the most vigourous ecotype, did not respond to 
increasing level of phosphate . 
- 14 -
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Tab I• 2.1.2 1 Nulllll•r of seedl1119s observed in pits at 
dlff•r•nt l•v•I of sinvl• SUP•r phoSPhate 
on d•Y J5 •ft•r wedln11 • 
< ... •n of 2 repllc•t•s per phosphat• l•v•I> 
L•vel of sln11l• super phowhete (ln 1;1r-> P•f' pit ) 
o.oo 0.45 0.90 1.80 3.bD 7.20 1't.40 
Ecotyp• O..tho1;1onel 
PoJyno•lAI 
Re9resslon 
Trend 
LIN. -D. SEP! 
CYPRUS ESPERANCE 8.00 13.00 13.50 12.00 12.00 12.50 11.50 N.8. N.8. 1.65 
GHOR l'IEDINA 4.50 5.00 5.00 2.00 3.00 8.50 2.00 N.8. N.8. 1.26 
HARBINGER 1£DINA 19 .O 18.5 16.5 12.0 27.5 13.5 23.0 N.8. N.8. 2.n 
LIB 53.1 1.50 1.00 1.50 0.50 0.50 1.50 1.50 N.8. N.8. t.03 
LIB 58.1 5.00 6.50 5.50 3.00 5.50 7.50 9.00 N.S. N.S. 2.18 
LIB bD.1 3.50 1.50 5.00 2.00 4.50 3.50 3.50 N.S. N.S. 1.11 
LIB 62.3 18.50 14.00 13.50 11.50 3.00 6.00 5.50 .. .. 1.58 
LIB 133.1 o.oo 2.50 t.00 0.00 0.50 2.50 t.50 N.S. N.S. 0.63 
LIB 276.2 31.5 32.0 37.0 42.5 38.0 27.5 31.0 N.S. N.S. 8.34 
LIB 553.1 2.50 3.50 1.00 t.50 3.00 2.00 2.00 N.S. N.S. 0.88 
LIB 577.1 10.5 19.0 13.5 14.0 19.5 16.0 15.0 N.S. N.S. 5.98 
LIB 754.1 24.0 30.0 33.0 32.0 29.5 37.5 25.5 N.S. N.S. 4.84 
LIB 793.2 18.0 12.5 9.5 11.5 17.0 23.5 15.5 N.S. N.S. 3.63 
LIB 793.4 8.00 13.00 10.00 14.50 17.50 6.50 6.50 N.S. N.S. 2.15 • LIB1484.1 2.00 2.00 1.50 0.50 0.50 t.50 t.00 N.S. N.S. 0.86 LIB1485.5 0.50 1.50 2.00 o.oo t.50 0.50 1.50 N.S. N.S. 0.73 LIB1493.3 8.00 4.50 4.50 5.00 5.50 4.50 5.00 N.S. N.S. 2.23 LIB1493.4 o.oo 1.00 1.00 1.00 2.00 t.00 1.50 N.S. N.S. 0.81 LIB1504.3 9.0 15.0 1.0 14.0 o.o 13.0 6.5 N.8. N.S. 4.71 LIBJD82.1 2.50 1.00 o.oo 1.00 1.50 1.00 3.00 N.S. N.S. 1.28 LIB3082.7 6.50 5.00 6.50 4.50 3.00 4.00 1.50 N.8. N.8. 1.57 LIBJD85. 7 6.00 3.50 3.50 3.50 9.50 6.50 7.50 • N.9 • t.09 
LI83095.1 3.0 4.5 6.5 8.5 6.5 10.0 18.0 .. N.S. 2.68 
LIB31DJ.2 2.50 3.00 5.50 9.00 3.00 2.50 4.00 N.S. N.S. 2.19 
SERENA ESPERANCE 26.0 27.5 24.5 28.5 24.5 18.5 22.0 N.B. N.8. 5.6 
SWANI 6ERAI.. TON 2.00 1.50 0.00 2.50 1.50 3.00 3.50 N.S. N.S. 1.62 
ZUARA 5 1.00 0.50 o.oo 1.00 o.oo o.oo 1.00 N.8. N.B. 0.39 
Table 2.1.3 1 Winter vivour r•ti"9 on a 0 <very poor> to 
9 ( very vivourous ) SCAie , scored on day 103 after 
first ,..in , 109 daYS after Pli1nti"9 At diff•rent 
level of Phosphate in th• pits • 
<,..an of 2 replicates per level of phoSPh•te> 
Level of sin11l• SUPer pho!IPh•te <in llf'• ... > Per pit 
o.oo 0.45 0.90 1.80 3.bD 7.20 14.40 
Ecotyp• 0..thOQOnAI 
Polyno•ial 
Regression 
Trend 
LIN. -D. SEl1 
CYPRUS ESPERANCE 1.00 1.00 1.50 1.50 2.00 2.50 3.50 ... N.S. 0.27 
GHOR l'IEDINA 2.00 2.00 2.00 2.50 1.50 2.00 2.00 N.8. N.S. 0.75 
HARBINGER llEDINA 1.00 1.00 1.00 1.00 1.50 2.50 3.50 ... N.S. 0.27 
LIB 53.1 2.00 1.00 1.00 0.50 1.00 t.25 1.00 N.8. N.S. 0.61 
LIB 58.1 1.50 1.50 1.00 2.00 1.50 2.50 3.00 • N.S a.56 
• LIB 60.1 1.00 1.00 1.00 1.00 2.00 2.50 2.00 • • 0.39 LIB 62.3 1.00 1.00 t.00 1.00 1.00 1.50 t.00 N.S. N.S 0.19 LIB 133.1 1.00 t.00 0,50 1.00 1.00 1.00 2.50 N.S. N.S 0.57 LIB 276.2 1.00 1.00 1.50 t.00 t.00 1.50 3.00 .. N.S. 0.29 LIB 553.1 1.50 1.50 1.00 1.00 2.00 1.50 t.00 N.S. N.S. a.37 LIB 577.1 1.00 1.00 1.00 1.00 2.DO 1.00 2.50 • N.S. 0.39 LIB 7'4 .1 1.DO t.00 1.DO 1.50 1.00 1.00 1.50 N.S. N.8. 0.25 LIB 793.2 2.DO 1.50 1.DO 2.50 2.DO 2.50 3.00 • N.S. 0.38 
LIB 793.4 1.00 1.DO 1.50 t.00 2.50 2.00 1.50 N.S. N.S. a.49 
LIB1484.1 1.00 1.00 1.50 0.50 1.00 0.50 t.00 N.S. N.S. 0.34 
LIB1485.5 0.50 1.00 1.DO 0.50 t.DO t.00 1.50 N.S. N.8. a.58 
LIB1493.3 1.DO 2.00 1.00 1.50 t.00 2.00 2.00 N.S. N.S. 0.47 
L1BH93.4 a.50 a.DO 1.00 t.00 t.00 1.00 a.50 N.S. • a.24 LIB1504.3 1.00 1.00 o.sa 1.50 a.17 2.00 1.00 N.S. N.S. a.68 
LIBJD82.1 t.00 1.50 0.50 1.50 t.50 t.00 2.00 N.S. N.S. 1.08 
LIBJD82. 7 2.50 1.00 t.50 1.00 2.00 3.00 0.50 N.S. • a.53 
LIBJ085. 7 t.DO 2.00 2.50 1.00 3.00 2.00 2.50 • N.S. a,24 
LI83095.1 1.00 1.50 1.50 1.50 1,50 2.50 3.50 .. N.S. 0.48 
LIB3103.2 1.00 1.00 1.00 t.00 t.00 1.00 2.00 N.S. N.S. 0.38 
SERENA ESPERANCE 1.00 t.00 1.00 2.00 1.50 2.00 3.00 • N.S • 0.45 SWANI 6ERAI.. TON t.00 1.00 0.00 1.00 1.00 1.50 1.50 N.S. N.S. a.48 
ZUARA 5 1.00 1.00 a.DO 1.00 t.00 a.50 0.50 N.S. N.S. a.32 
Legend N.S. • Not Sign! fl cant 
• • p < 5X .. • p < 1X ... • p < a.n 
SE" • St•ndard Error Of ... an 
1 5 
3 - DIRECT POD SEEDING ON W.A. RANGELANDS 
Background 
Depending upon the presence or abscence of naturalised annual 
medics and the type of vegetation and environment we are 
dealing with. introducing more productive annual medics via pod 
seeding may require different approaches . 
- Pod seeding : pitting machine or aerial seeding ? 
The single disc pitting machine may be appropriate on 
very degraded country bearing few shrubs or trees on 
heavy soil with a sealed surface . 
Preliminary results have indicated that pitting on sandy 
country of the Carnarvon coastal region. may not be 
necessary. Aerial seeding of pods could be a alternative 
option for most of the sandy coastal country of the Shark 
Bay-Carnarvon region including dense bush country 
and Spinifex country of the Peron Peninsula and the 
Buffel (Cenchrus ciliaris) country of Quobba Station . 
- Innoculating or not ? 
When annual Medics do not occur naturally in a new 
environment. they must be introduced simultaneously 
with the appropriate rhizobia . 
The main problem is that the rhizobia may not survive 
long enough to effectively infect the medic seedling 
after the first rain . Therefore . time of seeding with 
innoculated pod is highly critical on rangeland . Rain 
must be available or come soon after seeding 
innoculated pods . 
Pod innoculation does not present any particular problem . 
However. the quantity of innoculum used for pod innocu-
lation if far greater than for seed innoculation . 
• 
Three experiments were set-up to explore these combined options. • 
Aerial seeding on sites with naturalised annual Medics was not 
taken into consideration in 1984 . 
3.1 Simulated aerial seeding of innoculated Medics pods at 
Quobba Station . 
Experiment No and title 
Exp 84CA1 (File 4837EX) Establishment and survival of 
annual Medics - Pod seeding on W.A. rangelands simulating 
aeri~l seeding ( Quobba Station ) . 
Location : Quobba Station . 40 Km North of Carnarvon. 
At West Corandura paddock . 3 km from the sea shore 
on inter-dunal flats . 
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Soil type, Vegetation and Land use : White coastal loamy 
sand . pH (1:5 H20) - 9.1-9.2 . 
Seeding 
Cleared paddock covered with Buffel Grass 
(Cenchrus ciliaris and Cenchrus setigerus ). 
Site grazed by sheep, abundant population of 
rabbits. 
Fourteen annual Medics were selected amongst the best 
performers of the 1983 Carnarvon pitting experiments 
along with cvv. Serena , Cyprus. Harbinger and Swani 
Pod numbers adjusted to obtain 500 seeds/m2 
per ecotypes. All pods innoculated with mixture 
of CC169. NA2290. U45 and lime pelleted . 
Aerial seeding simulated on C5x10)m2 plots with 
3 replicates . Plots top dressed with equivallent 
of 100kg/ha single super phosphate . 
Experimental site protected from sheep and rabbits' 
grazing . 
Sowing date : 10 may 1984 
Results and comments 
The 1984 season is considered as good to very good for the 
Quobba Station . Rainfall is above long term average . 
Details of the rainfall distribution at Quobba Station Homestead 
( located approximatly 20 km north of the Experimental site) 
is given in Table 3.1.1 . 
Table 3 .1.1 Rainfall distribution at Quobba Station for 
1984 season . 
Month April May June July August Sept Oct Nov Dec 
Total(mm) 28 116 59 75 23 0 34 0 0 
Rainy Days 3 5 3 4 4 0 1 0 0 
Rainy Days 
with >=10mm 1 2 2 3 2 0 1 0 0 
Preliminary results on Annual Medic establishment are 
presented in Table 3.1.2 
Bearing in mind that the 1984 season was extremely good with 
297 mm of rain from after seeding until the end of October. 
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All the Annual Medics tested grew and produced some pods the 
first year of establishment . 
Considering the length of the runners as an indicator of 
colonisation . LIB1493.3 and LIB1493.4 (the two component 
of EL-WASSAT, a libyan selection) appear to be of interest. 
as well as SWANI. LIB 51.1 . LIB 133.1. LIB3082.7 and 
HARBINGER . However. these lines present different level of 
seedling emergence from PODS . Generally speaking. the Libyan 
ecotypes produce approximatly 1-6 seedlings for 100 pods 
harvested at the beginning of the summer with exception for 
LIB 793.4 (M. Polymorpha brevispina) originating from an azonal 
environment in Libya. In contrast. the Australian cultivars 
tested are capable of producing 11-24 seedlings per 100 pods. 
with the exception of Ghor (4%) . 
It is presently too early to judge of the best performing 
line. In view of the highly variable rainfall in the region . 
it will be wise to monitor the colonisation of the 
plots by the Medics using the Line Interception Method ( 
(Canfield 1941) and measure the pod and seed stock every three 
to four years . 
Table 3 .1. 2 . Annual Medic Establishment at Quobba Station . . 
ECOTYPE ( 1) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6) 
CYPRUS ESPERANCE 128 11. 79 10.00 74 15. 6 21. 6 
GHOR MEDINA 69 4.29 1. 67 6 2.6 21. 1 
HARBINGER MEDINA 153 18.57 7.50 229 30.6 29.5 
LIB 51.1 348 N .A. 2.08 58 9.0 29.7 
LIB 133.1 348 1 . 14 1. 25 20 6. 3 34.9 
LIB 793.4 144 10.86 5.42 52 8. 6 19.0 
LIB1484.1 366 1. 29 1. 25 2 1. 6 10.3 
LIB1493.3 109 5.29 2.50 10 5.0 39.0 
LIB1493.4 115 1. 07 4. 1 7 118 20.6 27.5 
LIB3082.7 175 5.86 3. 33 25 3.0 30.9 
SERENA ESPERANCE 135 24.50 17.92 71 26.3 19. 4 
SWAN I GERALTON 445 2.00 5.00 34 8.0 29.1 
TEN MIX 
ZUARA 5 
LSD (5%) 
LSD (1%) 
LSD (0.1%) 
Legend : 
304 
101 
N.A. 
N.A. 
N .A. 
12.15 
0.50 
2.56 
3.38 
4.37 
8.13 
0,00 
6.16 
8. 35 
1 1 . 1 6 
192 
0 
53 
72 
96 
41. 6 
0. 0 
10. 4 
14.0 
18.7 
23.9 
10.9 
12.7 
17.2 
22.9 
Variable 1 = Calculated pod number/m2 at seeding time 
2 = seedlings per 100 pods (from field results at 
Woolibar 1984. mean of 14 replicates) 
3 = plants/m2 on 14 June 1984 (day 26 after first rain) 
4 = Intercept in cm of annual Medics on a 11.2 m 
transect across the plot . 
5 = Plant number intercepted along the transect 
6 = Length in cm of the longest runner of 10 plants 
( Mean of 3 replicates for variable 3.4,5 ). 
( Mean of 3 replicates with 10 samples each for variable 
6 ) 
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3.2 Pitting and seeding with innoculated pods at Jeedamya 
Station . 
Experiment No and title 
Exp 84KG3 (File 4835EX) Serena Medics on Goldfield 
Rangeland - Pod seeding and pitting (Jeedamya Station) . 
Location Jeedamya Station - Picadilly Paddock on Melita 
Station . 12 km East of Menzies . 
Soil type and land use : 
Seeding 
Red sandy cracking clay. pH C1:5 H20) = 8.8 , 
Very degraded and overgrazed depressions . 
Obvious bush fire damage . 
Grazing by sheep. feral goats and donkeys . 
The experimental site is open to free grazing . 
Innoculated pods of cv. SERENA were sown on degraded 
rangeland. 12 km East of Menzies using the single disc 
pitting and seeding machine . Approximatly 4300 pits 
were sown . Naturalised Medics do not occur on the site. 
All pods innoculated with CC169 and NA2290 and lime 
pelleted. Pods covered with soil at seeding 
time to protect innoculum . No fertiliser applied. 
The pitting and seeding operations were performed 
on two land forms : 
a) in the depression where only annual plants 
grew. 
b) on the surrounding slopes where trees 
(Casuarina sp. ) and other shrubs occur. but where 
cover from annual plants is negligeable . 
The soil of these slopes is a deep red clay. covered 
by black gravels . 
Sowing date 17 July 1984 
This is an extremely late seeding time . 
The Menzies raingauge recorded 46.4 mm of rain during 
the three days following the seeding . 
Results and comments : 
In spite of the very late seeding, Serena Medic 
get established. flowered and produced pods. 
It is however too early to judge of the success or the 
failure of the operation . 
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At seeding time , 50 to 100 Serena pods were dropped into 
the pits . Laboratory test indicated that these pods would 
potentially produce 9 to 18 seedlings (see data in Exp 84KG4) . 
Rainfall recorded at Menzies Police Station is presented in 
Table 3.2 : 
Table 3.2 Rainfall distribution at Menzies Police Station . 
1984 . 
Month Apr May June Jul Aug Sept Oct Nov Dec 
Total 
Rainfall(mm) 21.4 37.0 0.8 63.4 14.6 38.0 22.8 5.6 
Rainy days 3 11 2 15 8 4 4 4 
Rainy days 
with >=10mm 1 1 0 2 0 1 1 0 
From seeding (17 July 84) until end of December 1984. the 
raingauge at Menzies . received 143.6 mm of rain. 
Field observations carried out on 17 August 1984 (day 30) 
showed that an average of 1.98 plants (SE=0.33, n=44) and 
13.0 
5 
0 
1.97 plants (SE=0.48. n=32) had grown in the pits of the landforms 
a and b respectively . Establishment of Serena Medic was 
similar on the two land forms . However. the small number of 
seedlings establishment is likely due to the fact that pods 
were covered with soil at seeding time . 
Late September (day 65-70 after seeding ). 
most of the plants were small and carried only 2 to 3 
leaves and one or two pods . Some pits contained a few 
exeptionnaly well developped Serena plants with long 
semi-erected runners bearing many pods . 
One plant of M. Tornata var. rugulosa ( cv. Swani ? ) . was 
found growing well, having set many ripe pods in a pit. 
Plant counts. observation on root nodules. seed production 
per pit should be monitored in the years to come to 
assess the introduction and survival of Serena Medic at 
Picadilly paddock near Menzies . 
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3,3 Pitting and seeding of Medic pods (not innoculated) 
at Woolibar Station 
Experiment No and title : 
Exp 84KG4 (File 4836EX) : Pod seeding of annual Medics and 
response to phosphate fertilisation (II). (Woolibar Station) 
Because of the potential effectivness of naturalised Rhizobia 
occuring on Medicago minima growing on the site at Woolibar. 
it was decided to test the long term establishment of two 
Australian cultivars ( Serena and Swani) and a mixture of 
Libyan annual Medics previously tested at Tenindewa (W,A.) . 
The annual Medics sown are expected to use the naturalised 
Rhizobia and nodulate effectively . 
Location Woolibar station . near Dam No 1 . 
Identical site to Experiment 84KG1 . 
Soil type and Land use : See Experiment 84KG1 
Seeding : Medics were sown in pod form with the single disc 
pitting and seeding machine . The pods were not 
innoculated 
Three replicates per treatment were fertilised with 
2-3 grammes of single super phosphate per pit . 
Three other replicates did not received any fertiliser. 
Sowing time : 7 March 1984 
Results and comments : 
Rainfall distribution for the region is given in 
Table 1.1 . Early rain in March combined with 
mild to warm daily temperature of the late summer 
helped the early establishment of the Medics tested . 
3.3.1 ) Number of pods per pit . 
For Serena and the Tenindewa Mixture. results indicate 
that the presence of 2-3 grammes of Single super phosphate 
has nearly doubled the number of pod produced per pit . 
However, the large variation between samples (see coef. 
of variation in Table 3.3.1). lead to non-significant 
difference between the + and - Phosphate treatment . 
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Table 3.3.1 : Number of new pods per pit (Mean of 10 
samples/rep and coefficient of variation 
Serena Rep 1 Rep 2 Rep3 Mean 
------ ( Mean of 10 samples and of 3 reps. 
coeff. of variation ) 
+ p 101 (61%) 56 (41%) 74 (33%) 76.7 
- p 50 (87%) 36 (108%) 51 (75%) 45.5 
Swani 
-----
+ p 14 (43%) 16 (52%) 17 (79%) 15.7 
- p 14 (112%) 1.8(132%) 14 (51%) 10.0 
Tenindewa Mixture 
-----------------
+ p 69 (51%) 105 (44%) 61 (104%) 78,6 
- p 25 (45%) 54 (54%) 36 (53%) 38.5 
3.3.2 ) Pod weigth produced per pit 
The pod weight of Serena Medics and of the Tenindewa 
mixture produced per pit seems to be doubled by the 
presence of 2-3 grammes of single super phosphate per 
pit. However. statistical tests have failed to show 
any significant difference between the + and - P 
treatment ( Table 3.3.2) 
Table 3.3.2 Pod weight (in mg) produced in pits 
(Mean of 10 samples per replicate and 
coefficient of variation ). 
Serena 
+ p 
- p 
Swani 
+ p 
- p 
Rep 1 Rep 2 Rep 3 
2127 (69%) 1099 (47%) 1302 (41%) 
991 (114%) 411 (88%) 697 (98%) 
187 (133%) 185 (53%) 209 (89%) 
170 (47%) 28 (132%) 164 (53%) 
Tenindewa Mixture 
+ p 
- p 
2247 (37%) 2889 (48%) 1298 (66%) 
716 (63%) 1522 (59%) 914 (48%) 
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Mean 
of 3 reps. 
1509 
699 
194 
121 
2144 
1050 
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3.3.3 ) Average pod weight 
No significant difference was observed between the 
average pod weight of lines growing with or without 
phosphate ( Table 3.3.3.1 ), 
Table 3.3.3.1 : Average pod weight (in mg) as harvested early 
December 1984 . 
+ p 
- p 
( Mean of 3 replicates of 10 samples each 
and (SE) ) . 
Serena 
19.48 (2.45) 
15.03 (1.03) 
Swani 
12.38 (0.48) 
12.88 (1.29) 
Tenindewa Mixt. 
27.07 (0.81) 
27.23 (3.32) 
However . the difference in pod weight between the pod sown 
and the pods harvested (Table 3.3.3.2) is significant for 
Serena and Swani medics . 
Table 3.3.3.2 : Average pod weight at seeding and 
Harvesting time . 
at Seeding 
at Harvest 
Difference 
(Seeding time : 4 replicates ) 
(Harvesting time : 6 replicates ) . 
Serena 
25.74 (0,48) 
17.21 (1.58) 
P<0.001 
Swani 
7.82 (0.03) 
12.63 (0.62) 
P<0.001 
Tenindewa Mixt. 
31.32 (0.40) 
27.15 (1.53) 
N.S. 
While the Serena pods produced are lighter than the one sown, 
the Swani pods produced are heavier than the one sown . At 
seeding time , we noticed the poor quality of the Swani pods 
obtained from the Geraldton region . The pods were abnormally 
small ( Average pod weight - 7,8 mg ) compared to Swani pods 
produced at Medina under irrigation ( Average pod weight -
12-20 mg) . 
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3.3.4) Number of plants per pit 
Late September 1984. the number of plants per pit were 
recorded (see Table 3.3.4 ) . 
Table 3.3.4.1 : Number of plant per pit ( Mean of 3 
replicates of 5 samples and (SE) ) . 
Serena Swani Tenindewa Mixture 
+ p 18.1 (2.23) 
24.8 (3.14) 
N. S. 
2.13 (0.46) 
1.46 (0.63) 
N.S. 
10.4 (1.11) 
10.4 (1.38) 
N.S. 
- p 
Difference 
Difference in number of plants per pits could not be 
detected between the + and - Phosphate treatment . 
Serena displayed the highest number of plants per pits and 
best survival from emerging seedlings counted in a 
laboratory pod test . 
Table 3.3.4.2 : Initial number of pods in pits and potential 
number of seedlings per pit . 
Serena 
Mean Number 
of pods/pit 204 (SE=8) 
(n=10) 
Mean number 
seedlings/pit(*) 39 (SE=4) 
(n=4) 
Swani Tenindewa Mixture 
628 (SE=51) 267 (SE=63) 
27 (SE=4) 34 (SE=7) 
* : normal seedlings emerging from pods in laboratory test . 
Taking into consideration that this experiment was not protected 
from grazing either from sheep or from rabbits and kangoroos 
Serena stood well the grazing pressure . Some plants were grazed 
close to ground during the growing season and managed to 
regrow actively and even flower a second time after the late 
september showers . 
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4 ) ASSESSMENT OF VEGETABLE MATTER CONTAMINATION PROBLEMS 
IN GREASY WOOL FROM PODS SAMPLES OF ANNUAL MEDICAGO SPP, 
( EXP 84KG13 ) 
( suggested by Dr D. Wilcox . Principal Adviser R.M.B. 
executed by A. Ingleton , Sheep and Wool Branch and M. 
Yelverton. Manager Woolcombers ) 
It has been reported that pods of annual Medics may 
create problems to the wool industry . In order to assess 
the magnitude of the problem. it was decided to rate the 
probability of Medics pods unwinding during processing. 
breaking into fine slivers and becoming a problem 
similar to seed fault . 
A set of 107 different annual Medics tested in 1983 
at Kalgoorlie and Carnarvon was scored. 
A summary of the results is reported in Annexe 1 . 
Medic pods which may have caused problems (M. laciniata -
Cut leaf Medic. M. polymorpha - Burr Medic . M. minima -
Goldf ields Medics) were further subjected to hot water and 
detergent action in a standard wool treatment procedure. 
The conclusion of these tests indicates that there is no 
evidence of water causing unravelling or softening of medics 
pods that would lead to excessive breakage . 
Annual Medics presently tested in the Goldfield and 
Carnarvon - Shark Bay regions do not present any potential 
problems for the wool industry . 
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5 ) PATENT APPLICATION FOR THE SIMPLE SINGLE DISC PITTING 
AND SEEDING MACHINE . 
A provisionnal patent No PG 9258 has been taken out 
on the Simple Single Disc Pitting and Seeding Machine 
on February 13. 1985 . 
Two machines are now available with the Department of 
Agriculture of Western Australia for rangeland 
regeneration work in the Goldfield and the Carnarvon 
region. A third machine is being buildt for the 
Rangeland Management Branch and will be used in the North 
Kimberley . 
A paper describing the Simple Single Disc Pitting and Seeding 
Machine has been accepted for publication in The 
Australian Rangeland Journal . 
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D. WILCOX 
RANGELAND MANAGEMENT 
TRIAL 83 KG 13 
ASSESSMENT OF VEGETABLE MATTER CONTAMINATION PROBLEMS IN GREASY WOOL'FROM POD 
SAMPLES OF ANNUAL MEDICAGO SP. 
PERSONNEL A. INGLETON SHEEP AND WOOL BRANCH 
M. YELVERTON MANAGER WOOLCOMBERS 
VEGETABLE MATTER CONTAMINATION OF GREASY WOOL 
Most serious from a price discount and processing cost is grass seed and grass 
type vegetable matter, where during carding and combing slivers of VM can break 
off and lie parallel to the fibres . 
Unless there is an extremely heavy contamination burr medic type pods are gen-
erally easy to remove during the carding process and incur a relatively small 
price discount. However some species of pod tend to unwind during processing, 
break into fine slivers and become a problem similar to seed fault. 
The probability score of this occurring was assessed for the 107 samples of 
medicago sp. pods on the basis of 
% 
10 1 
50 2 
100 3 
The percentage of samples in each group was 
Group "lo 
73 
1 15 
2 9 
3 3 
It was suggested by the processor that grades 1, 2 and 3 could be further tested 
in the laboratory by subjecting them to immersion in the scour to find reactions 
to hot water and detergent. 
(A. Ingleton) 
SHEEP & WOOL BRANCH 
September 18 1984 
MNW 
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